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.UJDllS  OF  AP-riTlIDA  TM.TS 


iirrRODUc".  ION 


f^' 


"AJ 

Thtt  Armj  Vu  oon’.lntialaj  faced  vjih  the  prcbloi  uf  covcloplnf’  'gu'e  •<* 
pr«H, ;  ‘t  per^’i  raer.t-f  if  et’lleted  peraonneJ  In  <  bo  vioo  T&rlotj  of  oxiab- 

Ir^  in  the  Amy.  Thla  lo  tha  focal  probloa  In  enlletoc  clAge^M  a*lcn 

The  -ceal  Itua'ion  tn  pradictln^  8.iCC»eorui  performance  on  Ue  job 
oxlata  when  the  romponente  or  factore  comprinltnf  tne  olemar.’ r-  of  11. e  /  I: 
are  Itnovi,  aio.  p-.re  fector  toete  are  ataileble.  One  would  town  morelv  eolect 
tlwae  ttij  te  whit  e  are  moet  heoTlly  weighted  with  the  factorG  tljs'  pr*-iom!- 
nate  in  the  Job  to  predict  Job  euccoae.  Although  the  factorlol  coffipoBit ion 
of  many  aptitude  taate  ia  Known,  rory  little  date  !»  aTallablo  cw  the  fhctor- 
lal  eti'actwiT'.  Jobs.  A«  Yalldetion  findlnge  and  factor  aaalyeiu  reoultB 
become  titnilablo  for  a  wide  range  of  Jobo,  personnel  aeloct-ion  motuodG  viJi 
baco*.a  more  I'yatematlc  mnd  effoctlTO.j.^ 


In  the  fibaunce  ol  direct  atatiatical  data  on  tha  factorial  etructuro 
of  Jobe,  an  o‘ba«pt  was  made  to  draw  Infaronceo  aa  to  their  factorial  atruc- 
tura.  Tbaaa  Inferaocaa  are  baae4  upo^  a  coaiparibon  of  Talidlty  coaff ii ianta 
of  aptitude  taate  of  known  factorial  atructura.  It  la  than  poaalbia  to  dater 
mine  the  factor  coMpcaitlon  of  the  aptltuda  teata  which  art  beat  able  to  pre¬ 
dict  auoceea  In  dlff erect  occu^^tlonel  groups, 

Cinllao  flndlaga  are  used  along  with  mllitea*y  findlnge,  since  for 
counterpart  occupatlone  aeny  of  the  baeic  factors  are  almliar.  It  ahouXd 
ba  eaphajlted  that  this  taneMry  la  intended  only  to  pr«i>«nt  tectatlwa 
flanaielltetioDh  baeed  upoa  currant  iai'oraatioo.  It  ia  hopad  that  iblt  amy 
aarwe  aa  e  guide  for  tha  conntruCtloa  end  aodlficatioc  of  tost  batterlae 
aawd  In  aelectlon  procedures. 


BACIQBOUn) 

GulIfoH(l)  state#  that  although  corre la tiooeJ.  aaalyala  alone  it  euf- 
flcleat  to  eiiaeaa  a  teet'e  ccettributloo  to  a  battery,  factor  aaalyeie  la 
naceaaary  in  order  tc  define  the  nature  of  that  cootrlbuiloa .  Factor  reealte 
cocetltute  aa  indiepeooable  aid  to  the  teat  cocetmetor  vbo  ia  Interaated  in 
vhat  hi  a  tests  measure  amd  ehy  they  are  ralld.  By  factorial  aethode  one 
gain#  liialgfat  Into  tha  functioma  reaponelhle  for  beta  4|elghta  la  ragrtMloa 
aquation#.  Gullforo  points  out  that  the  predlctioo  of  test  eallditiaa  when 
the  rectorial  structure  of  both  test  ead  erlterlom  are  reaeooably  «all  hmoea 
hae  been  quit#  tucceseful  In  the  Air  Force  clmeelflcetlen  and  eelectlos 
progyea. 

Thle  preaeut  uurway  «aa  undartahao  to  obtain  hmrlatji  ef  tha  faaharlal 
content  and  ralldltlae  of  aptitude  testa  me  a  aaarvf  galdahca  far  Mrlalah 
of  aziatiag  aptitude  teata  and  for  the  oonetmctlan  ef  mm  taata.  Aa  mm- 
tral  principle  in  aetting  up  any  battery  would  ba  ta  lalafulaa  flrai  tha 
factora  that  account  for  the  raepactlTa  criterion  warlanea  %a  1w  yradietad 


tjid  their  rel*t,lTO  velght*,  then  to  aolect  the  beat  teote  iri  termc  of 
atrwigth  And  purltj  In  the##  factor*.  Since  tliore  la  llttie  Jlrect  evi¬ 
dence  of  the  factorial  cc*i>ooltlon  of  varlou*  criteria  la  this  aurTe^, 
it  Ic  poaalbie  ool^  to  nake  guneralitatlona  bened  upon  rumparieone  of 
the  factorial  cocpoaltloa  of  teota  which  correlate  with  the  Yarloua  cri¬ 
teria,  factorial  arjilyale  and  correiatloo  with  criteria  are  available 
In  the  literature  for  munj  batterle*  of  predlctora,  hence  Inferoncea  can 
be  drawn  aa  to  what  In  an/  particular  teat  contributes  to  the  correlation 
with  the  criteria. 


SPKUIC  Piwoai 

Thla  aurvey  atteaipte  to  flteeaarlze  the  literature  on  factorial  and  valid¬ 
ity  etudiea  for  aptitude  teats  and  to  provide  generall rations  as  to  the 
effectlveneee  of  factcre  in  predicting  auccase  in  various  occupational 
groups.  So  Much  of  the  criteria  data  were  obtained  fro*  the  ucbool  eltua- 
cion  that  tble  eurvey  a«phaeitcs  tralnabllity  for  various  occupetlone  rather 
than  on -the -Job  perforunce  Iteelf. 

PRCCEDtRJt 

The  overall  procedure  wee  to  review  validity  etudles,  then  to  review 
factor  analysea  involrlng  the  typee  of  teets  found  in  the  validity  studies; 
and  finally  to  attempt  to  Integrate  theee  rerieve  into  an  eetljute  of  the 
d Iff ereatlal  validity  of  the  factors  in  predicting  success  on  the  types  of 
Jobs  included  in  the  validity  etudiee. 

After  the  review  of  the  literature,  three  reference  sourcoe  were  epe- 
clflcaliy  utlllxed  in  reporting  validity  data.  Three  additional  reference 
sources  wwre  epecifically  utllited  in  reporting  factor  data.  The  validity 
data  were  divided  for  purpose  of  aoelyels  into  civilian  and  ailltary  studlsG. 
In  rei  Jrting  the  clrilian  etudiee,  the  teete  were  placed  into  group*  accord¬ 
ing  to  content  similarity.  Jobs  were  claseified  into  groupe  eaphasixlng 
peychologlcal  funcciooe.  As  indlcee  of  validity,  only  investlgatlona  which 
cou.ld  be  erpreeeed  by  — sae  of  a  coefficient  of  correlation  were  reported. 

In  the  military  etudiea,  weighted  mean  validity  ooeffioieote  for  the  tests 
of  the  Isvy  Claseif icatioo  Better/  against  grades  of  enlisted  »eD  in  train¬ 
ing  courme*  were  reported,  The  reeults  of  validating  the  tests  of  the  Axmj 
Olsssifl cation  Better/  agiiaat  on -the -Job  criteria  were  reported  along  with 
orthogonal  factor  loedlmge  of  the  teete.  Appro* iamtioma  of  the  factorial 
structure  of  teat  group*  tcoorUing  to  "factor  familiee*  were  reported  to 
provide  gvnerall cation*  about  the  fujodamental  fector*  'that  characterice 
teat  areas. 

UrJttSKX  SOtiCB 

1.  The  literature  of  the  iaet  ten  yeere  vae  reviewed  for  studies  report 
log  relatiooshipa  between  aptitude  teat  ecoree  and  aeasures  of  school  or  oa¬ 
th#  -Job  tuccees.  A  surrey  of  factorial  etudiea  vae  aJU»  asule.  (kily  atudlea 
based  upon  the  performance  of  adulte  in  the  Ibltedf  fithtea  were  reviewed. 


After  rorl#wlng  th*  literature,  the  Tallditjr  data  of  only  three 
reference#  vere  specif Ically  utlli ted.  There  were: 

a.  Ghleelll  and  hrovn'e  eurte/  of  the  "Validity  of  Aptitude 
Test#  for  Predicting  lYalaablllty  of  Worker#,"  Personnel  Peyehology,  19;)1, 
Tolmie  l«,  Suaber  J,  pp.  2^5-260, 


i 


\ 


b.  y.  8.  isTyj  Test  and  Besearch  DlTleion,  Yelldlty  Data  for  the 
Utaitad  Statee  Mary  Basic  Test  Battery,  March  19^5 • 

c.  Cepartaent  of  the  Anay,  TACO,  Pereonnel  Aeeearch  Section, 
Pereonoel  Reeaerch  and  Procedure#  Branch,  Statiatical  Manual#  I  and  II, 
Deceeiber  I9i^k,  July  19^5* 

The  reault#  of  Ghleelll  and  Ihxtvn'a  survey  are  given  in  Tables  I  through 
k,.  Slooe  their  vork  Include#  a  revlev  of  the  lltareture  from  I9l9*  bbe 
finding#  can  bo  considered  ee  adequately  eaapllng  the  range  of  civilian 
occupations.  The  validity  coefficients  for  tvo  fonsa  of  the  Revy  Beeic 
Teat  Battery  against  gradae  for  22  typaa  of  IhTy  ecbool  courses  were  sum- 
aarlted  end  tabulated.  The  everege  viOildlty  coefflcleote  obtained  vers 
baaed  upon  total  ae«ple  ntaibara  ranging  froa  approzlaataly  100  to  3^00 
for  aacb  court# .  Tha  correlations  obtained  frcs#  the  Axisy's  etatlstlcal 
aanual#  vers  elallar  to  those  found  In  the  Revy  surrey,  hence  the  Nary 
data  rare  coneldarad  for  purpoaae  of  genarellealloo  as  repreeeotlng  tba 
trend  of  validity  coefficients  In  the  nilltary.  In  order  to  Include  In 
thl#  etudy  eorrelatiooel  data  baaed  upon  actual  ^b  perfornenca,  reference 
le  nede  to  epee  If  Ic  Any  studies , 

2.  Three  mein  source#  vere  utillted  for  eecurlng  factorial  data* 
They  wer#: 

a.  Pr«och'#  Survey  of  tha  Factorial  Conpoeltlon  of  Aptitude 
and  Achlerenent  Teste,  Prepubii cation  Ihraft,  19^* 

b.  Tha  Air  TOrce'e  Arlatloo  Peyohology  Prograa  Beeearoh  Reports, 
'Printed  Cla##lflcetloo  Teste,  Report  Bo.  3» 

c.  Separtaent  of  the  Amy,  TAOO,  Pereonnel  Research  Section, 
Pereocuiel  Research  and  Procedaree  Branch,  A  Conparlwon  of  Amy  and  Aiman 
Claaelfl cation  Batteries.  (la  preparetion) 

french 's  conpreheaelre  survey  eerred  to  cover  the>lvlllan  factorial 
etudlee,  vhlle  the  Air  force  end  Amy  studies  explored  the  factorial  con- 
position  of  the  nilltary  claeeiflcatlon  batteries, 

sumr  Of  ciTiLiAi  tauioti  senmm 

1.  Cla#«lflcatloa  of  Te«ia.  In  the  Ghleelll  and  Brown  etudy  the 
testa  were  claaalfied  principally  upon  suparflclal  fiiiilarlty  In  contant 
and  to  SOM  extent  on  coowa  uaag#  and  trait  naae.  Qhlaalll  and  Irotm 
•tate  that  althou^  th#  differant  tests  ware  grouped  together  on  an 
Intuitive  basis,  thsy  found  little  difficulty  In  placing  a  teat  In  a 
glvsn  category.  The  types  of  tests  assd  ware  as  foUavs: 


a. 

Intelllgvnca 

J. 

Puroult 

b. 

Ijnadlata  Umorj 

k. 

Spatial  Balatioct 

c. 

Subatltutlon 

1, 

Spaad  of  Paroaptlon 

d. 

Arltknatlc 

a. 

Mechanical  Princlplaa 

a. 

liadiar  Conparlaon 

Q. 

Dotting 

f. 

■ana  Conparlaon 

0. 

Tapping 

6> 

Caacallatlon 

P. 

Flngar  Daxtaritjr 

h. 

Tracing 

Hand  Daxtaritj 

1. 

Location 

r. 

Am  I>»xtarlty 

2.  Claaalf icAtlon  of  Joba.  Ghlaalli  and  Brovn  claaolfiod  occupa- 
tlcna  Into  Job  faiilllaa  aaphaaltin^  pejchological  fuoctloua.  They  racognitad 
that  aojr  ratioQad.a  for  Job  faalliaa  la  aubjact  to  crltlclaai.  The  occupa¬ 
tional  or^Alaatloo^  bovaTar#  la  undarataadabla  and  aoaningful  for  tha  pur- 
poaaa  of  thla  atudj.  Tha  cataforlaa  uaad  vara  tha  follovlng: 

a.  Suparrlaorj  Oecupatlona 

Oanaral  aafarrlaora 
Forasao 

b.  Clarlcal  Oecupatlona 

Oaaiaral  Clarka 

Bacordlng  Clarka  (Tjpiata,  ataoograpbara,  racordlng 
Michlna  oparatora) 

Ccaputlng  Clarka  (Bookkaapar,  calculating  aacblna 
oparatora) 

e.  aalaa  Occopatlooa 

Salaa  Clarka  (rootisa  aalaa) 

SalaMan  (blghar  aalaa  Joba) 
d.  Protactlva  Sarrlca  Oecupatlona 
a.  Paraonal  Sarrlca  Oecupatlona 

f.  fahlcla  Oparatora 

-  k  . 


g.  Trad a ■  nnd  Crafte 

Mochanlcal  Rapalrftan 
ilactrlcal  Workers 
Stxuctursl  Workers 
Procsoaiog  Workers 
Coaplex  Mschlns  Workers 


Kschlniag  Workers 

h.  Mnnlpulatlre  sod  obsorTstionsl  occupatloae 
Hechlne  Tenders 
Bsach  Workers  snd  AssesiblerK 
Inspectors 

fsckers  snd  Wrappers 
Cross  Manual  Workers 

Clsselflcntloo  of  Criteria.  In  the  portion  of  the  analyala  deal¬ 
ing  »IUj  clTllian  occupations,  only  Inrestlgstlons  utlllrlng  grades  in  occu¬ 
pational  training  courses  or  pess-fall  result*  of  coursss  vere  considered , 

k.  Indices  of  Talidlty.  Only  those  InTootlgatlons  vere  Included  In 
the  study  In  vhlch  tast  validity  could  be  expreeaed  by  aeans  of  a  coeffi¬ 
cient  of  corralatioo.  All  cf  these  coefficients  vore  axsised  to  be  equlra- 
Innt  and  vere  lusiped  together  in  coaputlng  the  average  validity  coefflcleota 
for  oach  type  of  test  as  It  applies  to  each  occupational  group,  the  velghted 
Bean  validity  (.oeff  Icleota  vere  cc«puted  through  Fisher 'a  I  transforaatioa. 
Thus,  geaersJLl tatlooa  vlth  respect  to  the  vallditlea  of  different  types  of 
teste  for  the  dlfforsot  occupational  groups  *sre  glveo  In  the  fora  of  these 
average  coefflclente, 

SUBTXT  OF  MILITAHT  TAilDITI  STUDIK 

l.  Classification  of  testa  and  occupations.  The  tvo  sets  of  parallel 
tests  coaprialng  ths  tvo  foras  of  tbs  Mary  Claaalflcatlon  Battery  vara  cor- 
ralated  vlth  grades  of  snllsted  aeo  In  training  courses  for  specific  IsTy 
Jobs.  The  velghted  aean  validity  coefflclente  for  each  type  of  teat  for 
each  course  was  coaputed.  Thus,  generalixatlcos  alth  raspact  to  validities 
of  different  types  of  tests  for  the  different  schools  are  given  In  the  fora 
of  theee  averege  coeff Iclaots.  'fhe  types  of  Mavy  tssts  usad  vsrs  as  follova 
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ft.  Gex)«j?ai  «.‘l/iM«iri  "'it  i  (e''ji»^f*i.ro  .tompidl  jn,  vjpv^dltee, 
eumlogl  od ) 

b.  Rftad'ng  (ltt.<*i,  ju  roaditi^'  pasa&t^ua) 

r.  Arl  Lind  tic  Jiirjl-ltsaa) 

d.  MtocbAttl  :al  Aptltudd  (blo-t  counting,  B,«,hanl -fil  -  cmpranonalon, 
■ur'acd  ddTelupnent) 

a,  Mocluinlcal  Konvledga  Meciianlcal  (Kdchanlcai  toolt  ani 
InTormotion) 

f.  Mdchanlcrl  Knowiodge>  Slactrl'el  (Slactric&l  ttuie  and 
Infomat  loti) 

g.  Clorlcal  Aptltudd  (aiphabdtl ting,  najid  chacfclng,  nuabar 
chdoking,  epdlling) 

b.  Spoiling 

1 .  Radio  Code? 

2.  A  aorloB  of  Army  otudlaa  aro  reportad  in  vhich  tha  Ar*^  Tlaaaifj ca¬ 
tion  Battorj  vM  Talidatad  agalnat  oa-tho-Job  crltarla.  In  tho  ma'n,  care¬ 
fully  conetructed  rating  scale#  ccaipieted  by  auperYiaoro  and  co-workaro  were 
atiiitod  In  securing  date  of  Job  succees.  Tba  rateea  often  recalTod  inatruc- 
tlona  directly  frt*  pareonnol  technlclanB  to  Inaurs  an  adequate,  unlfune 
quality  of  rating.  The  Asmy  Cieoeiflcnt ion  Battory  le  coxprlood  of  t ae 
following  taste: 


a. 

Reading  and  Vocabulary 

e* 

l  s 

Radio  Code 

b. 

Arittaietic  Roasunlng 

e« 

Siiop  Mechanics 

c. 

Pattern  Analysis 

h. 

Au  to«o  1 1 V9  Inf orsa  t  S  on 

d. 

Mscbanical  Aptitude 

1 . 

£loctrlcai  loforaotlon 

9. 

Clerical  Speed 

J. 

Radio  Infonaatlon 

suBm  or  yACTOSUL  yvjviss 

1.  fiaotor  loedlBgs  of  .15  end  jreetar  for  tiv*  tests  of  the  Army 
Clesslfl cation  Bsttary  ar*  reported  ir  I’a.bla  They  vero  obtained  fro* 
an  orthogonal  solution  of  an  interem roAStloo  aatrlr  of  Army,  Air  forem 
and  Sary  test  scorea  of  ^CO  iarri^iMeut. 

2.  Table  r  presents  approii»atlonc  of  Uio  factortml  atjructure  of 
test  groups  according  to  ’’factor  fasiiilet.'’  factors  were  placed  into 
"factor  faBlllee'’  according  to  tha  dagruo  of  eiJiIlaritj  of  factors,  for 
oxaaple,  e  rerbal  coaiprehaoaion  factor  and  a  word  fluency  factor  would  bs 
conaidared  as  belonging  to  a  verbal  factor  faMllj .  Taata  v«re  placed  in 
groups  or  areas  on  the  besla  of  similarity  of  factor  atructuro  of  indlrl- 
dual  testa .  The  tasta  considered  as  bislongiog  to  a  verbal  abilitlaa  test 
group  vepid  bs  one  that  repeatedly  coaieo  out  clear  and  strong  with  high 
loedli»g  on  every  typo  of  verbal  factor.  Such  teats  aa  vocabulary/ 
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oentpnch  v'omjiletlon,  op)Xjelt*B,  an-  vor  :  eirouplnyu  would  appear  in  the 
verbal  abllltle*  tMt  group.  The  apprca jonlltna  are  baeoi  upon  a  eurvey 
of  all  Bvallebla  factor  etudiaa»  ecpbaclrlng  vhe  aliltary  findings.  Kor 
•ach  teat  araa.  the  fundaaanial  traits  or  feetorK  that  charactarlis  the  area 
are  eutlaated  vitb  ospheale  upon  vt.a'evor  factore  appear  In  that  area  end 
few  if  any  othera.  It  should  be  strsased  that  the  tertia  "slallarlty  of 
teats"  and  "slallarlty  of  f sc lure, "  inoan  only  that  the  verbal  appellation 
applletl  to  the  taste  and  factors  on  the  beoio  of  subject  judgaents  are 
siaLlar. 

PSOCSDUBAl.  aStlfl'CCNlNGS 

It  has  been  pointsd  out  by  Ghlsolll  snd  Brown  that  an  analysis  of  this 
type  has  e  nuaber  of  objectlone.  Only  Ineofsr  as  the  reader  la  willing  to 
agree  that  the  deflcleoclea  are  roiatlvaly  aliior  will  the  genera  11  rations  • 
reached  be  aeaningful.  The  support  lor  thlo  approach  Is  that  errors  night 
be  cancelled  out  In  ecaio  Inctancea  due  to  the  large  nuaber  of  casee  and  the 
independent,  studies  made  by  the  Inveutigatore  cited.  In  add.lt ion,  trends 
In  validity  and  factor  structure  oboorvod  running  through  the  varloue 
occupetloual  groupo  and  types  of  teats  provide  a  ssfeguerd  age  lust  over- 
gsneralltatlon. 

Specific  ohortco«ir.gs  of  this  procedure  are; 

1.  The  baeJs  on  which  job-coursea  wore  grouped  together  lii  occupa¬ 
tional  faallles  say  be  seriously  queotloneu.  la  reviewing  the  various 
occupational  categories  it  aay  be  aeon  that  aoco  are  quite  broed,  such  as 
gonerel  clerk,  while  others  sre  very  hoaogeneoue,  auch  as  protective  aor- 
vlce  workers. 


2.  Toe  bases  for  the  classif Icetion  of  tests  late  groups  vary  con¬ 
siderably  froa  one  grouping  to  another.  It  also  sesas  likely  there  will  be 
dlffereaces  In  the  reliability  of  different  tests  placsd  la  the  sajr.e  group, 
and  perhaps  the  reliability  of  a  gl^oa  teat  will  vary  slpiif Icantly  fro* 
one  oc -upatlooal  group  to  another. 

Serious  queatlons  aay  be  raised  with  reepect  to  criteria.  In  eoae 
Inatancas  the  aaaeure  of  aucceas  wee  grades  on  tests,  whlls  in  others  the 
aeanure  was  Instructors'  ratings  of  studants '  products,  for  tdie  on-tbe-Job 
criteria,  auperviaors’  and  co-«ork»re*  ratings  vers  used.  The  etatillty  of 
ratings  varies  according  to  occupations  and  nissber  of  raters,  sa  well  as 
with  the  ability  of  the  rater. 

The  aoet  serious  sbortcoalngfl  arise  out  of  the  validity  cooffl- 
dents  theaselves.  Different  typ# of  coofficlents  sre  considered  to  be 
equivalent.  It  Is  also  aaavsiad  that  for  any  glvao  type  of  teat  applied 
to  a  given  Job,  difference*  In  aagnltude  of  the  validity  coefflrlsnte 
roported  are  slaply  the  result  of  saapllng  errors.  lowever,  It  1»  known 
that  sane  of  the  coefficients  are  not  based  upon  aas^lea  drawn  froa  the 
ease  population.  There  ie  aleo  the  problew  of  differential  restriction 
in  raAjfS  of  eblllty  repreaentad  In  different  saaplee. 


V 


" .  ifiatlnmtlag  tho  IcMSillnga  uf  •■jt>t  arufts  var‘.--e  "fa  tvc  i’»raHl6o" 
lo  ar4  att(«5pt  *o  »el£a  gi"oee  n.i3>arl  a*.  approilmailunH  t/iaod  ipon  gencira«l?A- 
tlono.  Theaa  "sTeraga"  loadings  wara  not  oetliaatod  I'v  any  aat(.tiraa»'  h1 
procodxra.  Ho^aTar,  all  tna  apparer.'ly  ralevanf  a'.d'*.,  .ara  otis’.  lared, 
and  each  facturu  ao  alia  of  aacple,  nuafcer  of  Yarlablof  In  aolylon  and 
typea  uf  aolatlon  vara  takan  Into  account  bafora  an  aotlmat®  f  oadlan 
loadings  vae  aa-Ia. 


REStn,rS  AND  CONCLUSIONS 


CIVILIAN  JIHDINGS 


1.  Clarlcal  Occupations.  Tho  find  Inge  foi‘  the  clarleal  occupations 
aro  (.‘iTaa  In  Tahla  1.  It  will  bo  oaon  fro«  this  table  that  by  end  Large 
t.*ia  boat  prodlctlona  of  iuccooa  in  training  for  all  dor',  ol  o- .  apatlone 
taken  togothar  ai‘o  glTon  by  arltluaotlc  toata,  cloaaly  follovad  by  nixaber 
coffiparlMon  tacts. 

For  gaaorel  dark*  all  the  Last#  Inraatlgated  hare  appreciable 
Talldity.  Intalllgence,  arltliaetic,  and  number  and  asM*  rofflparloon  toate 
bare  aubataatlal  and  about  equal  Talldity.  Subatl tutlon,  opatial  relatione, 
and  neclwinlral  prlnclplae  taete  hate  aovawbat  Iscm  Talldity  and  ore  about 
•qually  t^d. 

There  Is  a  wealth  of  In'onaatlon  concerning  teats  for  recording 
dork*.  Csncallatlon  ai3d  axlthototlc  tests  axe  tha  aost  auhatantlai,  fol» 
lowed  by  Intalllgonce,  number  cc*parlaou,  speed  of  perception,  and  possibly 
hand  doiterlty  teats.  The  predict  ire  efficiency  of  mute  ccesparlson,  dotting, 
finger  deiterlty  and  arm  dexterity  tests  Is  practically  rero.  Correlatlone 
are  low  or  •oderotoly  low  for  tha  rosalning  testa  of  IroBodlste  memory,  uub- 
otltaLlon,  tracing,  locetlou,  pursuit,  spatial  relatione,  mechanical  prin¬ 
ciples,  and  tapping. 

In  the  case  of  computing  clerks,  substitution,  arlUMetlc,  and 
number  comparison  teste  hare  moderately  high  Talldltlss,  and  although  only 
limited  aaaeurea  were  aTaiisble,  the  ‘oefflclenta  obtained  for  immediate 
memory  and  location  teste  are  high  enough  to  eppear  to  hare  promise.  The 
coefflclente  for  Intalllgence,  name  comparleon,  aancellatioa,  tracing, 
tapping,  and  dotting  teste  are  low  or  negligible. 

From  a  factorial,  approach  (see  Table  3  and  factor  studies),  those 
tests  with  hlglh  loadings  on  a  reasoning  factor  seem  general  to  ba  most 
rslid  for  clerical  Jobe.  Those  teats  which  hare  high  loadings  on  s  per¬ 
ceptual  speed  factor  also  sccount  for  much  Talld  tarlanoe  In  a  number  of 
the  raportad  coefficients.  Thus,  for  predicting  success  In  clerical  occu¬ 
pations  reasoning  and  perceptual  speed  factors  should  be  included. 
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2.  ProWetlT*  ••rTlo«(i  TmtcocmlI  S«rTic«,  *04  T«Mcl«  Cf«r«tlon  Occupa* 
tl«M.  TIm  flzkdlnji  for  th*  protactlT*  aerTic*,  paroocal  ••nrica,  and 
Tokirla  ofaration  ooetapatiooa  ara  glTm  lo  Tabla  2.  Tba  oalj  aafa  ganarall- 
satlona  Uwt  oaa  W  aaia  ara  for  tha  ayatlal  ralatlona  iaata  which  jlald  a 
•odarata  raXldltjr*  lataULtgaoca  taata  appaar  to  hara  hl^  TaXldi'  r  asLcapt 
for  wahlola  ofarahdro.  Ilia  ariihaatic  taata  appaair  to  ha  tha  beat 
tora  for  paraooal  aarrlea  vorkara*  aiid  atranfalj  anoaghi  to  hara  aodarata 
aagatira  Tmltiltj  for  tha  protactlwa  aarrlea  workara.  Tha  aochanlcal  prlo* 
olplaa  taata  haaa  aa  aAdarataadabljr  high  ralatloaahly  for  Tahicla  oparatora. 
Thaaa  taata  ara  faaaralljr  kl^ly  loaAad  with  Mcha&lcal  axparianoa  factora 
which  prowa  halpfal  1b  oparatlag  aa4  aalotalnlag  wahlelaa. 


Tahla  2,  Kaaa  ralldlt/  eoafflclanta  of  varloua  taata  for  protactlwa 
aarrleaa,  paraooal  aarwlcaa>  and  wahlcla  oparatora 


ptor«?nTi 

SKTlCn 

flhBOIdL 

SaiTICB 

TKiai 

0PBUIQ8S 

IntalUgaaca 

.5% 

.51 

.19 

Arlthaatlc 

.59 

SpatlAl  Solatlona 

.52 

M 

.^5 

Macbaolcal  FrlBclplaa 

.28 

M 

i,  TrUaa  aad  Crafta.  It  aap  ha  aaao  froai  Tabla  5  that  for  aaobaAlcal 
rapalTMK,  alaotrlcal  worharof  atractural  vorkara»  aad  aoehlnlac  workara,  tha 
intalUfattca,  arltlMtlc,  apatial  ralatioaa,  aad  Mchaaloal  prlaclplaa  taata 
faoarally  fawa  g'lod  prtdlciioMi.  Tor  procaaalag  workara,  aooa  of  tha  toata 
iBwaattfitad  la  purtlealarl/  gaad.  ^r  easplaa  aaehlaa  oparatora,  latalllgaooa 
aad  apatial  ralatloaa  taata  ara  fhirlj  gaod.  Ikiia  ooaqarlaoaa,  auahar  ooipari* 
aoaa,  paraalt,  hand  daztarltp,  aad  axa  daxtarltp  taata  hawt  raaaooahla  proaiBa. 

fraa  a  factorial  wlawpoiat,  thoaa  taata  which  hawa  high  loadjnga  oa  a 
raaaoalBg  faator  appear  ta  ha  tha  boat  prrllctora  for  all  ocaapationa  la  thla 
^ap  ascapt  for  tha  aaoLialag  workara  whteh  ahaw  ap  aaaaad  haat.  ftr  aaohaa- 
leal  rapalTBaa,  athar  factora  oaatrlbatLag  ta  tha  talld  warlaaea  ara  apaoa, 
pareeptaal  apaad,  and  aachanloal  azparlaaea.  '*or  alactriaal  vorfeart;  la  addl- 
ttaa  to  raaaaalag,  apaoa  and  aaehaalcal  aspariaaea  faftora  appaar  t«  ha  lapar- 
taat.  Ihr  atmatural  aarhara,  raaaanlag,  epaca,  aat  aachaaleal  aiparlaaoa 
factora  ara  tha  aoat  ai#alfioaJit.  Par  procaaalag  verhara,  latalUfeaoa,  par* 
oaptaal  gpaad,  apaca,  aad  pafchaeaotor  faotora  ara  tha  aora  aigpiifioaat 
faetera.  fhr  oeaplas  aachlaa  'rorkora,  raaaaalag,  apaoa,  parcaftaal  apaad, 
aad  papoha^aetor  faetara  ara  tha  aora  laportaat  aaaa.  Par  aaohlalag  aarkara, 
paraaptaal  apaad,  raaaaalag,  apaca,  aachaaleal  atpariaaca,  aad  papehO‘«otor 
faatera  ara  tha  aoat  algolflcaat. 


Tftbl*  Mmui  T»lldit7  c-o«ffiel«nta  of  rmrloua  t««ts  for  tradae  and  crafta. 

Procasa-  Coaplex 

MacbaLnical  Xlactrlcal  Structural  ing  Kachlna  Mnchinlng 
iiapalr  Uorkara  Vtorkara  Worker#  Operator#  Wbrkere 


lataillganca 

.5H 

.U 

.23 

.25 

.31* 

.2 

Iiaaedlata  V.morj 

.U 

.cn 

.15 

-.0 

Subatitutlon 

.3^ 

.5H 

.19 

.2 

Ariilaiatlc 

.36 

.k5 

.3^ 

.Ik 

-.08 

.3 

luabar  Coapariaon 

.22 

.16 

..Ok 

.2k 

.k2 

.0 

■ana  Coaiparlaoa 

.09 

-.01 

.Ik 

.57 

..a 

Cancallfttloo 

.20 

.5 

Tracing 

.21 

.29 

.2  k 

.17 

.22 

.2 

Location 

.2J» 

.2li 

.25 

.2k 

.28 

.2 

Porault 

.17 

.12 

.18 

..13 

.kl 

.1 

Spatial  Balatloaa 

.55 

.55 

.27 

.29 

.56 

.5 

^aad  of  Parception 

.3^ 

.19 

.1 

Machayaloal  Prlnclplaa 

Tapping 

Sotting 

flngar  Oaxtarltp 
laad  Saxtaritp 
km  CsxtarltT 


a.  MaAlpvUtlva  aad  Olbaanratlao*!  OccupatUoa.  It  mmj  ba  a«an  fron  Tiabla  b 
ttet  ao  o«MW3laal<MM  Mp  ba  aada  for  aiaohlBo  toodiira.  For  b^b  vortera^  arlttea- 
tic  aaA  daxtarltp  taata  plalA  good  pradletiwa.  fbciorlallp,  tba  roaaoBlaf  aad 
papcbo^aotor  faciora  flra  tba  boat  roaalta  for  b«beb  aorbars. 

for  inapactora,  ao  taat  of  an/  graat  ^lua  ia  iadloaiad,  Tba  baat  pra* 
diotora  ara  apatlal  ralatloaa  taata  and  aritbaatlc  t«tta. 


' ,  v»  v'  . 


icm^iss 


Infomatlon  concwrnlns  packaro  and  vr«pp«r*  iu  roatrlctad  fco  witl**- 
tic,  lnteIllg*oc«i  *nd  •petial  reietlone  t«*ta.  Th*  first  of  thoutt  Loot*  la 
ratb*r  goo'i  vhlla  tba  othar  t»o  ero  wf  coatidantbly  leoa  ralue. 

for  groaa  ■<inu®l  workara  tho  only  data  aTnlliibla  concarned  Intalli- 
gaoca  taata  vhlcb  appaer  to  hara  llttla  Ymlua.  Pariiapc  thla  la  ao,  alnce 
IndlTlduala  an^pa^ad  In  auch  oooupatlona  naad  a  oartaln  ainlmal  intelloctual 
ability,  and  haring  that  alnlataa.  It  aay  not  ontar  into  cunaidoration  aa  an 
iaportant  aouroa  of  rarianca. 

Tabla  b.  Maan  ralidlty  coafflcianta  of  rarloua  t#aia  for  manipulatlro  and 
obaarratloaal  occupations. 


Machina 

Tandara 

IntaJllgaaca  -.31 

Aritisaatic 

Tracing 

Location 

Pursuit 

Spatial  lalationa 
Spaad  of  Paroaptlon 
Tapping 
Dotting 

fingar  Daxtrrlly  ,21 

Hand  SazUrity 
Arm  ftartarlty 


B«nch 

Workera 

Inapectora 

Packara 

end 

Vrappare 

Qeoaa  Ndaual 

Worhore 

.02 

.19 

.22 

-.05 

.59 

.27 

.k5 

.16 

.09 

.29 

.19 

.28 

.09 

.2k 

,27 

.2k 

.26 

.22 

.16 

.10 

,22 

,08 

.u 

.00 

.50 

.5k 

3.  Concluaioiia  for  Clrlllaa  Ocoupatlona.  Whao  oaa  coaiparaa  tha  aagnitadaa 
of  tka  Tadidity  coaffloiaait  of  tka  raxioua  taata  for  tha  diffarmt  occupational 
groapa,  fav  coaalataat  diffaraooaa  appaar.  In  gaoaral  tboaa  taata  that  ara  aoat 
affactlra  for  om  groap  ara  tha  wat  affactira  for  Uta  otbar  p*aapa,  althoaghi 
tha  taata  which  ara  naxt  kighaat  la  affactiToaaaa  do  rary  to  a  dagraa.  Thla 
la  sot  to  laply  that  aant  of  tha  typaa  of  taata  conaldarad  hart  any  dlffarontlal 
wmlidlty,  bwt  rathar  that  oceupatlo^  dlffaraacaa  in  tast  mliditlaa  ar«  UMly 
to  ba  auch  aaallar  than  la  ganarally  ballarod.  la  gaairal  tha  taata  with  hl|^ 
loadlaga  on  a  gwMral  raaaoelag  or  Intallaotoal  factor  account  for  tha  largaat 
contribution  to  tha  valid  Tmriaaca. 
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SAVY  nfn)i«Gs 


liio  fliulln^fc  i'or  th«  Kavy  toatt  rorrMlatad  vltfc  grad«B  ur  cniieiad 
««u  In  training:  aihoolo  are  ylvon  *i  TaMu  *).  It  Bay  le  80t<n  ti.A*  for 
oacL  courat?  with  (.he  excaption  of  Cooks  and  Bakert,  Machlniet  ’b  Kaleci, 

Radio  and  Sltjaai,  at  leant  one  tent  In  the  battorlos  haa  a  ralldlly 
coefficient  of  .yi  or  aboT«J  after  tcrroction  for  ruetrlctlon  In  range 
of  the  predictor  alnoa  the  teat  van  cesployed  vltb  a  cutting  acoro  an  a 
basis  for  aelactlon.  The  Arltbaetic  Reanonlng  test  tiao  the  bighaet 
aTerage  Talldlty  coefficient  In  the  flret  battery  for  all  couraou.  The 
other  teats,  In  descending  order  of  asagaitudo  of  STerage  talldlty  coef¬ 
ficients  are:  CBneral  Cleself Icaiton,  Roadlng,  Mechanical  Aptitude, 
Mocbsuilcal  Knowledge  Klactrical,  and  XochaLnical  Knowledge  Macimnical. 

The  rseults  of  the  aecond  battery  are,  in  gonoral,  the  esjae. 

Proa  a  factorial  Tiev{K>lnt,  the  teats  with  the  highest  loadlnga  on 
a  roaeonlng  factor  Bake  the  largest  contribution  to  the  talid  tarlance. 
for  many  of  the  technical  courseo  a  nechanlcal  experience  factor  appears 
to  account  for  a  consldorabla  portion  of  tba  correlation  with  the  cri¬ 
teria.  Little  differentiation  in  the  pattern  of  Tmliditlei  le  obtained 
frca  the  Tai'loue  typea  of  aecbanical  tests.  This  Is  a  further  Indication 
of  a  gaoaral  SMichanical  axperleoce  factor  presant  In  tbeee  teete. 

The  Clerical  and  Radio  Code  testa  generally  show  leas  ralldlty  than 
do  the  roaeonlng  tests.  The  clerical  teats  appear  to  hare  a  Boderato 
order  of  ralldlty  for  clerical  courses. 

AWT  riiDiioa 

in  Table  6  are  eboan  the  ralldlty  coefficient#  obtained  for  the  Anay 
ClaMlflcatioo  Aattary  teeta  against  ratings  of  Job  proficiency  of  anliated 
Sian  on  rarlous  Amy  Jobe.  Thaee  correlations  are  uncorrected  for  restric¬ 
tion  1b  range  and  therefore  considerably  Mailer  than  they  would  be  for  a 
hetaroganeoue  ralidatlon  group.  It  »ay  b#  eeen  frca  Table  6  that  the 
Aritteetlc  Keaeoalikg  test  exhibits  gaoeml  ralldlty  for  all  the  Jobs  repre¬ 
sented  in  this  study.  Thla  Is  further  erldeoce  of  the  ralldlty  of  raaaon- 
Ixtg  factors  for  a  wlda  raa^  of  occupationa.  The  Pattara  Aoalyait  test 
vhich  also  has  a  sa>darately  high  ritaaonlng  factor  content  doee  not  exhibit 
as  high  an  order  of  ralldlty  as  does  the  ArltMaetic  Reasoning  test.  Perhaps 
tba  greater  ralldlty  of  the  ArltWetlc  Baasonlng  test  for  this  group  of  Jobs 
aay  be  sttrlbutabis  to  a  nuabar  fsctor. 

A  rary  sl^pilflcsmt  raaalt  is  the  high  order  of  correlations  found  for 
the  isacbsinlcsd  and  technical  iofomatlon  tests  with  the  rarlous  occupational 
groaps  reported.  In  gaasral»  the  Uectrlcsd  and  Radio  Inforaatlon  testa, 
as  a  group,  exhibit  slallar  ralldlty  patieros.  The  Nechaaical  Aptitude, 

Shop  Mechanics  and  Autossotira  Infomatlon  tests,  as  a  ^up,  also  exhibit 
slallar  ralldlty  pattama.  It  sasaa  plausible  that  s  aachanloal  sxpsrisocs 
fsctor  appears  to  be  caaaoc  to  all  tba  Inforaatlnn  tests  In  this  battsry. 


5.*  Mry  Tmlldlty  co^fflclant*  (corrected  for  restriction  In  renge) 
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It  In  ir.tereitlng  to  oota  that  in  tha  rulldlty  otudlae  raported,  thooa 
tflota  which  tap  factors  othsr  tlian  roafionLtg  are  more  hlghlj  correlated  with 
ratings  of  on-the-joh  proficiency  than  with  ratings  of  aucceoe  In  training, 
ConTaraoljr,  the  testa  with  a  high  reasoning  concent  appear  to  predict  traln- 
ablllty  hatter  than  de  the  non-reasoalng  teoto.  In  general,  all  of  the  teste 
show  greater  differential  Taildlty  against  on-the-Job  criteria  than  they 
show  against  training  gi'adaa.  Purlwtps  one  explanation  for  this  trend  is 
that  In  tba  training  situation  an  indlridual  is  eroluated,  in  part,  on  a 
geoeralltsd  laprassion  of  lutallectual  lerol  or  learning  ability.  There  Is 
also  the  tendency  in  the  school  situation  to  eaphasite  thaorstlcal  aspects. 

This  would  tend  to  aaxlalte  the  xalidlty  of  tests  tapping  an  Intelligence 
or  rassuning  factor.  Cto  the  other  hand,  the  on-the-Job  etnluatlona  aiay  be 
expected  to  represent  sore  of  the  actual  Job  perfomenco.  The  latter  situa¬ 
tion  would  tend  to  ■axiaits  the  validity  of  tests  which  tap  the  more  specific 
eleaonts  which  account  for  tbs  variance  in  porforaance  on-tho-Job. 

fkCm  RISULTS 

1.  Tba  Army  ClasslficatloD  Battery,  the  Airman  Claaulficatlon  Battery, 
and  the  lavy  Mechanical  Teat,  along  with  the  Army  and  Air  force  Interest 
Inventories,  vsrs  adainlstered  to  a  group  of  ^00  soldiers  end  slruen.  An 
intercorreiatloo  matrix  of  variables  was  cosiputed  and  an  orthogonal  solu¬ 
tion  obtained.  Table  7  presents  factor  loadings  of  .1'^  and  above  on  seven 
factors  for  ths  tests  in  the  Army  Classification  Battery.  It  may  be  seen 
from  Table  7  that  the  Arlthaetic  Reasoning  teat  has  significant  loadings  on 
ganarel  reasoning,  nwarlcal  facility,  verbal  comprs  hens  Ion,  risualltation, 
sod  mechaoloal  axperlsncs  factors.  These  factors  account  for  much  of  ths 
vmrlsnc#  in  tbs  liffsramt  criteria  laveetlgated,  Hence,  the  pattern  of  general 
validity  obtaload  with  tba  Arithmetic  Reaeoclng  teat  in  light  of  its  factorial 
structure  is  uadarstandabls.  It  should  also  bo  noted  that  both  the  Fattem 
Analysis  and  Bamdlng  sad  Tocsbulary  tests  have  moderate  losdioga  on  general 
rssmonlng  and  verbal  comprshaosloo.  These  taste  also  exhibit  their  greatest 
predictive  value  in  ths  school  situation.  An  interesting  finding  is  that  ths 
Mechanical  Aptitude,  Shop  Mechanics,  and  Automotive  Information  teats  liave 
their  highest  loadings  on  ths  mechanical  experience  factor  and  have  very 
similar  loadings  on  tbs  other  fsotcrs.  This  indicates  that  ths  three  tests 
may  be  replaced  by  one  of  the  tests  without  a  great  lose  of  predLictivs  effici¬ 
ency.  A  siallmr  conclusion  may  be  reached  about  tba  Electrical  Information 
and  Radio  Luforastion  tamta. 

2.  In  order  to  make  gamarali tat lone  about  tba  factorial  structure  of 
teat  groups  or  areas,  the  loadings  of  these  tests  sogordlng  to  factor  families 
vers  spproxlmstsd.  These  approx Imatioas  are  iotaoded  only  as  Indlcatloos  of 
ths  trend  of  the  factorial  struotore  of  test  group#.  The  loadings  are  based 
upon  median loalinge  obtminad  frem  the  available  literature  on  factor  studlea 
with  particular  emphasis  oa  military  findings.  In  Table  8  are  given  the 
factor  loadings  of  seven  test  groups  on  various  factor  fsmlliss. 

Most  rsaeonlog  tests,  but  not  all,  prove  to  have  varlamos  In  a  factor 
identified  only  as  gamsral  rsasoolng,  which  is  bast  maasttrsd  by  arithmetic 
rsaeoning«  Other  rastaonlog  factors  hart  bean  Idsatifisi,  but  are  difficult 
to  purify. 


Tftbls  8,  Approzlxsationji  of  factor  loadXn^a  of  t«at  cti  ▼•jrloua  factor  fnalllas 


Tho  T®rb«l  t«®t«  fall  Into  two  groupo :  yonoral  rocalmlary  end  reading 
ccaiprahflcolon.  The  focabulary  teate  ueuelljr  prove  to  be  pureet  and  strongest 
aa  aeaeurea cf  the  verbal  factor.  Tho  reeding  ccaapreheneion  teats  aro  usually 
of  a  ooRplez  factorial  coaposltlon.  Since  all  the  factorial  coaponente  of 
the  reading  ccHprahanaion  teata  ere  tetter  Measured  by  purer  and  etronger 
tests  for  thaM>  it  May  be  adviaable  that  a  general  vocabulary  teat  be  utilized 
when  it  is  deairad  to  Meaaure  the  verbal  factor. 


The  uBl(iua  faatura  of  tha  uuaerlcal  operetioca  tests  ia  their  variance 
in  the  nuaierlcal  factor.  Of  all  Matheaiatlcal  teata,  nuaerical  operations  has 
shown  its  strength  eheraarer  a  Measure  of  eheer  nuaerical  facility  Is  wanted. 


s;;;  : . 


The  data  on  apatial  toata  indicate  that  tbs  principal  unique  functions 
MBaaursd  can  be  explained  by  several  fecturs  and  an  addltlo»ial  factor  which 
appears  to  be  closely  related.  These  space  factore  eesM  to  involve  relating 
different  etiauli  to  different  respuneee,  either  etlRull  or  responses  being 
arranged  In  spatial  order.  The  related  factor,  rlauall ration,  is  atrongeet 
in  teats  that  present  a  atiaulua  either  plctorially  or  verbally,  and  In  which 
Manipulation  or  trMnefox«ation  to  another  rieual  arrangement  is  involved.  It 
has  been  eapecially  dlffionlt  to  construct  Itmte  which  Measure  risueJl zation 
and  that  do  not  involve  a  degree  of  reasoning.  If  a  vleualixation  problsM  is 
too  difficult,  it  ia  probably  solved  by  reasoning.  By  reducing  the  difficulty, 
reaeoning  variance  aesMS  to  ba  reduced.  If  the  probloas  are  Made  too  easy, 
howaver,  thay  can  be  solved  without  vleualitation,  possibly  by  a  eiaple  space 
ability. 

Many  variatiea  of  Machanical  tents  have  been  constructed  which  were 
thought  to  cover  fsMdlllarity  with  machinery,  a  natural  "knaeJe*  for  understanding 
new  sechanlMe,  or  an  "Inborn*  aptitude  for  eucceee  In  aechanlcsl  taeka.  The 
understanding  of  the  validity  that  can  be  called  unique  to  aechanlcsl  teste 
lies  in  the  aecbaalcal  axperieoce  factor.  It  would  appaeir  that  ^eohaaical 
aptitude*  tests  generally  tap  an  acquired  trait.  Opportunities  for  aachaaical 
experience  are  not  equal,  sad  banes  it  My  be  reaeooable  to  eocpect  two  faotore, 
oae  ettributable  to  tha  power  to  learn  and  tha  other  to  opportunity.  It  may 
be  that  two  such  factors  are  inextricably  Minglad  in  any  analyela. 


Aa  axploration  of  the  area  of  aeMory  teste  revealed  that  there  exist 
several  aeetory  factore.  They  are:  paired>aa80c!atae  asMory,  visual  memory, 
aad  obJect>naae  menory.  It  appeare  that  little  differential  validity  ia 
obtained  with  the  various  naaory  factore. 


Tbs  teste  in  tbe  psychoaotor  area  cover  such  teste  'as  dsotterlty,  tapping, 
and  reection  tlae.  In  gemeral,  they  include  testa  tdiich  require  manipulative, 
Tleual,  aad  auditory  reepomaee. 

Perceptual  speed  teete  require  the  coMparieon  of  a  pereaived  cosifiguratlon 
with  a  remembereA  one.  Teete  of  a  clarleai  type  generally  have  a  aubstantial 
varlenee  In  tbe  perceptual -speed  factor. 
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*■.  aouoral  Con -1  !ul.>a« .  Tborf  npjear  b«  a  Itailtad  nm\>iT  c*  "Jactora'' 
app<^arln€  In  both  taoi  n.ii  .rltorls  wh'cb  "au  ba  adai-ted  tc  TOCrt*‘oiittl  predic¬ 
tion  in  ferairt  of  tea’  'erloa.  The  tn^nl  aultlpii*  racroeolor.  pro  edurt*  which 
ailota  optiaua  valgcta  'o  th«i  Reforal  ‘aata  ">1  a  battery  jar  to  e.'coaa'jl  onlv 
to  the  ftitant  Itmt  the  fasturj  lo  appropr'at*  to  tho  criterion,  it  «  oaner- 
aJLl/  Rgroad  that  b»*te  aro  aeafui  In  a  iiattery  If  ’.her  'ontrlb  .uniquely  to 
the  crltorlon  rturlanco.  1’  la  bft.llOTo<l  Mint  factorial  arialyals  wio  fa-'tor 
hTpotheeis  prior  to  toat -bat  terj  cor.atructlon  are  a  ndcaooar;  atjf  .u  *  n*'  pro- 
cosB  of  deTolopin<7  ojnSqoOi./  contrltut  ir.>  teato.  The  problorc  e  awida  xore  il: - 
ficwit  by  t;io  ’’act  that  Jobe  for  wh'.ct  euc'sae  'a  •.  he  prod  ,  •  t  xa.  r**  r.wro 
fact  orially-cotipltu  than  'ne  veato  whlcc  are  .ue .  the  }>roc  'Ion.  I't-.u 
Implleu  factorial  analyale  of  J!ob  Btru^ture  aa  v«l .  a«  of  tee’ a.  Roaaoulnet 
teat  data  are  particularly  difficult  ^-j  interpro*  .  Telldlty  rooffl  dent  a  are 
high  for  roaaoQlng  teata  agalcat  schoo..  grade  criteria  in  man;  'l'*foron  train¬ 
ing  couraoa.  They  are  ourpaaoed  by  vallditieu  of  non-rwaoonin.;  teote  win  ,'ob- 
porfomance  criteria.  An  arpianatloo  nign*  bo  B.aae  In  leiTuo  ol  greater  noed 
for  ■‘roaeonlng’*  in  achool  ccaraea  than  1..  »ho  .orraBpoijdlng  jol  perl ura/n.ce . 

It  could  bo  argued  that  reaHoning  teata  rioTo  tno  tmlliitieo  which  are  deoon- 
otratad  on  Job  perforaance  criteria  only  because  of  a  gorioral  wntoiloctual 
halo  effect  Incorporated  into  *he  perfomanco  rating.  The  delineation  of  the 
participation  of  reaaonlng  factcra  In  Job  etrocturoo  roqulrae  tne  Inciuelon 
of  porfot-manco  criteria  for  siany  typoc  of  Jobe  in  factor  atudloe.  .^ch 
8tud,loe  ohuuld  Include  ^-arloua  type*  of  roaaonlng  teota  as  reference  YerlabloH. 
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